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A multinode parallel-processing computer comprises a plurality of 
interconnected, large capacity nodes (12) each including a reconfigurable 
pipeline of functional units such as Integer Arithmetic Logic Processors, Floating 
Point Arithmetic Processors, Special Purpose Processors, etc.. The 
reconfigurable pipeline of each node (12) is connected to a multiplane memory 
(28) by a Memory-Alu Switch NETwork (MASNET) (26). The reconfigurable 
pipeline conveniently includes three basic substructures formed from functional 
units which have been found to be sufficient to perform the bulk of all 
calculations. The MASNET (26) controls the flow of signals from the memory 
planes (30) to the reconfigurable pipeline (24) and vice versa. The nodes (12) are 
connectable together by an internode data router (Hyperspace router) so as to 
form a hypercube configuration. The capability of the nodes (12) to conditionally 
reconfigure the pipeline (24) at each tick of the clock, without requiring a pipeline 
flush, permits many powerful algorithms to be implemented directly. 
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* 4tHffl1±«0»*.T t>4. d © * -5 «SSBtt* IE 

/ - v i 2«, a*©i--t»'-©rD^7i.fflH 

-^©*5ffiKiaLfci5^iaffltt*ai^.fc9!IiE3 y 
tf a -^ 1 6CFo»r50*» h 7 - ? 1 8 

« « t * s . :/e>-n (i«)^*ey-n 

© a - /< — 3 ytfi-jcBSts, 

Ha6S*(H*©y'-Kl 2 ©J?«tt, SB 2 13 C 
S3 *it v> s. *»o;-n.2 ( i ft it, 3 y 
t;>-j i oois^ovJt;*}!') a, 5-5 

©S*EJBfr S>« BPS, (!)£<© 

*.« 9 fr<b*ftfet-b©) attfig&wf^sfflaKa 
6 2«traBi*«Bi(iESALu©^-(r7-f v 

2 4, (2)tt4> t'J-ru-x3 0ffl^*-r2 
8. (DJ y -T a y * v 7 -7 >\, * 7 1\> Xfi 1 1 1\, * 
■? * tb ?] <D X 4 -j 7-HASNET ( / t ) /A L U>H 
»J'*7f7-J) ! 6, »7^o^-(ry 

* 4 0SU[i|T< jDjyfD-j( !T»5. 
S 2 12 li . / * 'J - ALU*-; ?f 
(hasnet) 2 6tJ;-j-r(!iiS5lliSa^M y 
2 4 cBf8»t 6 8ffl©>*';-ri/-y30*«6 

Si;-N 2iLTSLT^4, * 91 tt 8 ? tt . 
" 7 a ? ? -7 7 n, 7 a * v v ' fctf " I* SB 7* p 
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* © y — K 1 2 U , * s S — Yfil3 & 9 •> a V 

WiBtW©*:^, 2 5 8©^ - K 1 2.fc'tt**> 
SB 1 aKffl»« y — V 1K| V 9 1 4 <t <!: t C ;r 3 
*ITV>4. LfrL y — K 1 2 li, -JBft 

8 <fc ») £ V> X li dl> # V 1 - K A* & « T V* T 

v>:i*<i3*>4?j>%^ ft ©&# wi©ii£ ft iai 

3 ©-*•-< ^arcH:v*«ffia»8fr*©T«<, 

it«flti'>tt©. 

e- K ©&;*)« y - K 1 2«ffll>4tfflTJ!i 
S. £&9i©ifriltfHSi50j£<£'& t> *©f8J*li. 

V> 6 . C © 7 r o - U , a Bt © y - K 1 2 © IB) 

©fear's, &tf , liins'i y 9 - a * ? •> s 
yi 4 © IS * ® )£ * a . » £ L n « «! © r # o s; 

— a, 7" — ;i» © ;\ -f A — + a — 7" ( hypprcubo) © 

9' iv-jffllitt, MM.SI«r?t,it, 

a»/w«/ua7-p -t v ftSHrm:, 

Xtt:ftt,<Da^*))-6S4Ijli/liIJai 

v h 6 2*SHt4. 

v-f^B->-^y*4 0tt. / t ij - 2 8 , HA 
SNET2 6 <tflfll/KBIfig« A L U i< 4 7* 7 -< ^2 4 

Hi;70i33yH3-7i 2it, ISI i; IS $ k ? 
•< X 4 4 i^UT«SKJhtt'4. t^^d->- 
(r^ (OS, 8*©gS35©IBlXli-t-©$T7 v - 
^OJ Dv + y^iXEI/. / — K 1 2©**© 

9 v v 9 * ; 9 (tick) ©fc»©f-5?©t58 ( 
pathways) i«M T'j'l 72 ( IDlt$ (configura- 
tion) 43£«>SiaS>l*ffiLTH4. ftMfttt&tt 
T tt , * <•< 7 ^ K © Br C H * v h A< A -< 7 7 -f ^ 
2 4C«)4ih> 8r I, (■> Hi S © * y MW-K1 
2ffl*t>l*4^ D,Ki't'tAM7 , 7'( 72 4 
^ W & ft S . vOd^-t-XIK Ott. /<-( 
?502 <, HASNBT 26, / IJ-Zlz-yS 

0 8HS«t»i7< :? o a - K * a « * * ff If 
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r Ki^a*^*-"'©^ v^^ia + csHtftLTJt 

SnTS. 7 K 7 y7" (ra.p) tt«»H»S©»l 

S . > : ey-2 8ffl4a.'i>*ifc7'i'-y3 0CJ; 

J*lk7 K 1/ 31 * - K 4 0Ctt#l,t7-( 
-frvt ( 007 Kl'^ittSS-jtl'Til' ( 
/ =t <) -7 U- V IZI^X tt»i£« »1) . 

; - K ■ T*y + -itoftfn5T-( 0 on y 
Hi-,Utt> /-K12ffl*8S7*©ffl»Mfci: 
-< ') V A & — > a V ( vari f lea tlon) © tz. if) C \$. 

> 7 •/ ra, ayl-n - «/tt 74*0 •> - fry* 

|-D-7 4 2ttSIjr©itt{T«ESL-fc*3> &©S5 

-9©pJ6g«7KU**-K. tSt3?> (l)iffffiffi 
(direct) , (2)8IlR£(tran S |ate> , (3)iSWS ( 
coiputed) fflt - Ktf ■J-^TfflS'J 

at - rtr-j^t, 7-+'/j , 7 fi'jit, ay 
e>-; l o ©fli© :? i\>iz Jst'T, 9 ( 

prefetch) 7 K U * 1/ 'J 7> 9 - C J; T 9c BH 0 3 
ft*. fi IS 1! * - K 7? It , T-f^Diz-^ry*® 
7 Ki'XrtX 4 6 4<4«I7 FI/X4I, W ft i « S 

7 Kl'7.l5^48 / i't l J-f-7'*4"«) 31 ft + © 
7 K l/X«Ritir/cK>C«fflSn«. i©7KU 

^c^ssf-yjHt, fflK>*';-/<y^Bii^ 

•r -7/1- 5 0 i LTSSftTt>i»«1S/ 

*-y r^csettans. brj-^^s o'h. 
>-r y>t'j-Ax?5 4 * a u ft* © jg a a ? 

* « . £8 }t 3? 7 K l»Xt - Ktt> aW77 02< 
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W© »© u yfi-^roffiffiSftT^fc^fiBtt 
^ S T fc % 3 . 
«M> © * (2 © ^ - K 1 24fll)iR1'45'P©S* 
1? JR C SO *. T » **a;-n 2tt. a - 

ffiiasxaajasro * •/ bit*-* 
&r/*n&©ffl(£ito*#t/«*-ncw:sa<inT<>.fc 

2^3k^yK7oy^-<7'©-7-<^D3Vf*- 

LTttf^oISg'Cfti. I, Jtr> L 8 *< <i> > iffl*©*8&, 
;-Kl 2ttS!l!B3yt*->' 1 6^e>ra^7 

io©>t'J-7 , t^-y3 0©fleaii> m 3 H 
CflSficajflTl'i. >t')-7'U-/30 

f-^9-K*BtomL taan) xiitt» (»ii) 
«iiA<T4«. */ * i-ru-ya oa. Bl 
Jfe©*-. *iiffl*s 8nttRJR/*jifttt*<?a 
Jiic«,Ti'«. >tv-7 , u-y3 0tt3 

*<*KB!S!Kv»ll8iiSn«f'-^7 - K©7 K 

»ti*S]|IS'M770 2 4tt, BIElKii 
v r 6 2 (!:^T*3ni}l*©rt3-fei/y^E3B 
i, $ 5 AEU IB5BBI(C7D-*v h ( FLONBT) 
7 0<tLT»SnSX-fv?-W^4)«oTV'S ( 
PLONBTtt, Functional Bnd Lojlcal Orianliation 
NETnork © Hf t§ 7? » « ) . 3 O © * «! W /\ - K 7 -f 
+ - S (permanently tiardNlred)*('7'^ !• 7 J f 
+ T«frS3.--/r 6 2. 6 4 X tt 6 6 A<RLONBT 
CfSttStlTV**. FUONET 7 Oli. 3R 5 A EH * C 
8S< -eLZ3B5BI21«tC6 9t:«^9!)K:/RSn 
TI'jAMr^ XtT'^ hHrt 6 2, 64. 
6 6 ©*S«« PJWSK < reconfigure) t*£© 

1 2ffl^a v ^^iaii»3K;)BfiS-ce*J;6(c:ia?3<. 

/s-< t^'<;i'©f-^iaa©w* < S4Bi(cs$nT 

JlWr d ((Ha.I£AMD29325, 
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Weltek 1 0 3 2 / 1 0 3 3 ), SRWW/Ma 
ii, h8J (WAKAMD293 32). *9 
ffl-Iti;, r SBM liiR#*$2EtS (convergence 
checkers) © J; •> « 1* £ ffl ifi B * 6 * S . ff) i£ 

©ftEJBftBJRcH-rsfrfflsais*' d. m. 

N onaechock, M. G. Littaan, W. Plannery 
CJ;4J, Scl. Coipute© Vol. INo. 1 (1986) 

7"?. r 7 0 f- -r 6 2 . 6 4, 6 6 iifcClSMIS 
ftTl'S. SKj-lStfjCU&fflSftS*?'* r 7 ? 
*+6 4, 6 6©^-5tt>m4iac^.»TH«lX 

4 li. 4 rxahtit 1 o©tii;rj« W* « 3 -?©A 
LU»i» M 2*'4*'jTl>i. ! OBA L U 
ii v r 6 2tt2WC^It4-5©A**a^4. 
2-5©ALUiiv t- 6 2<Z>dbt^3A«- SB 3 © A L 

^ hjjft S 2, 64. 66 It- ZHbfi* 

©««tc:*ja^tcte»snTi->s. u^l«*<6s 

Ctlib©!- v r ©SfllfiSttPI.0NF.T7 Kiit 

M?BSn«. ffl*S<fcc5HA:PLONBT7 0*'. asw 
© 3 gJRs**7'x I- 7 * + 6 4 ,. 2-3©2BS 

Sif^x h5*t+6 6ar/2-9©iia«*y 

^H?*-+624<BSi(iTl<S. dfflflllKC 
<t,T, 1 2 ©««ga i v h ©^ -< l/^;w«»fll 
lK°J«E>-M 7 7 -< ^2 4«»i;i4'T4«. 

Si 5 B 0tt> PLONBT/ALU© J8 © S jS tt M © L» 
■(7(1 hiSUi'l. *%?S©»* Lv*3?»0< 

2B5RS*7'X h5f^t6 6 ©StiSlttt, 1.5 
~2. 0 : 1©(BHK*5. KHie. 2®*^*'/ 

2©*i81fctt*><k-e2 : 1T»4. I; rt: ;&< T . 
31 5 B 0 tt , B-3i03S«if;t'/X 1-7 Jtv6 
4i4-3 02E«a*7'^l'7^f-+66i2-5 
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Uu v r 6 2 © 2 -3©A*«JB*f *. 3-5© 
A L Uai » M 2 © * * tt, #IM>Rja&tf B 

»WflB, «au saw. &tfn*w. «aw »nd. not. 

OR, hot , arjtfl^faetiOB. 7^, Wi20«<f-5 
;i«<T!4, J£tt*Ktti*tfS fctoctf fcttilft 

:i*ct«i. r7?7-+6 6tt, 2-P© 

Jtl/BSii v r 6 2 4>6tt-,T*t), 30© 

2 ^©WW/ttrla a „ h 6 2 © 1 Ott, 2-9© 
A^J*att, 3B 2 ©jrWr-WSa. - v r 6 2 ©fc 

»® \ rxDAjiZMf&t zafiifttat. 92 

©W«/ttH»-v r 6 2C«h©A**<B«#HH 

friaSOCiEfti. *7'3l hjJf-t 6 68) 1-5 
©Afltt3i2 ©Jtffi/WSii v r 6 2 

l/T, ««©* <>-*9!)« ff 7- H 7 ? *• * lis 
-IB<0 5.?yK7DyJHS/ISf|a-7 1-6 2T 
2 *3 © A2l <£ 1 "^©m/jiffl/T^S. * 

Bl« * i-Tl'i C t ICK «. !ESit77 , ^j 
i»?-+6 4©B!ttJS5BiaT*$n*58MiW-Cli. 
6 ~ B (DlSlt&ItT Z Z t&H & i. It) i£ L fc «F 
* b.ntttt**.* *©«•?* 9 , SRfflffifflCffl 

*»w©»* Luset&eic J; « <t. »5Bia© 

*y?.r7^7 t *62. 64. 6 6ffi*66 9tt 

ai£©<k •) ctBta* nsasgi- 7 hros, »« 

7"?. r 7 6 44>©30©ta6&3--=-v r 6 2 

(BP*s 7 , o«'77rn/7Dt,t) © * * tt , 
AMTJ2 9 3 2 5 0'il « # IM> » & 7 n * * * 
T!*»l> t^X (■ 7 ^t6 6l02-5tt, AMD 
2 9 3 2 5©.fc-5«»M'J>tt£. •/o-fcvtffflJBiK 
©2-3©«(1g-3--v r 6 2«**WOTft1. - 
£ , «*)©2-3©«r7';07?f-+6 6tt. AM 
D2 9 3 3 2©<fc-5«Stt/ldaro-tv7 s 4ff 
UT*'0> fiftfC. «0©«(iE^-v r 6 2 © 1 
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•JUAMD 2 9 3 2 5 0i^ 8i?»'l>ft*r a -fc 
v*-C*9. «j©l-7©«Sgi-v r 6 2 tt A M 
D 2 9 3 3 2©<*;'i«S)S)t/lfia7 , D-bv*TS 
i. 82 V tt« /v-f 7"U > Hlffiii v r 6 2 *JB 

ft*.!*, AMD 2 9 3 2 5©J;?#i£M'J x B!>S7' 

AMD 2 9 3 3 2ffl«i->«Stt/i6g7"n-fe- / «r 

v r 6 2 tt, i*iM>R£S.!:K8l!/'iflS3?!l.1 
©«9 SUitKTiJIigifca. X. Is] «©«&*$* 
fc«>C, Heltek 3 3 3 2 © <fc 3 « 1 •■^©£»St7■ 
D * ., * <iS*M*tt&a* SRIili/Uai) * 

MASNET 2-6 ( fSfrS. Ne.ory A 1 u Switch NET- 
»ork) tt.3S6ia-C, 16©A^il60ffl^4 
titJtfflil-TBBKSiftTHJ. HASNBT 2 

Bv*y/T**J;^Ce - V X (Benes) * -f v 
t(tffl**li. CI ffl/U-r 4 V ✓ (routini) 

tt, Wflntt«ate*»A*sc:£«< basnet 2 6 
0 tt, iH£©SA«OC. d&g«i*cf-**r 

<) -A 41 CJjjJI * (8 (boundary point value)£t§ 
*A*ti:ii«T:8 S, 7 - K IB] a <f <o # tt! « M 

v*f;-F3ye,-^ 1 0 ©£#*>« r# 

Di^-B, •< /< - * a - 7" © r * D •>" - T * 5 . . 
/W i -7'tt, tt.«©7 - KMilttOfctt 

c<i!.Bi * ns^Mi /- — k 1 2 © ibi © ft a w « 
K«©a©ra©ati8*iiLTv*. 2-7©7Ki> 

KiV - KIBIf -iJ-ilft, EPS, 
(«loba!)«7 K l'3.&D ! (2)WS(e«pllcit)©/<'> 

S -3 1* 4 . 7 7 r f * 7 © a Ifi h tt > 7 TUJ 
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Heitek 1 0 6 6 ) *>4lllSJ<lTl>4. JB 6 0 C 
SStlC«ASNBT2 6 tt, 1 6 X 1 6 ©IBtafe i, 
*»CIUi'A;-7rUl 2A<d-*;i/>^ij 
-«*OTV'«:ilt, S fc, BASNET 2 6 4 (S&ffl 

V>«. £©#ffltt, Millf. £a©7-*A><b2 
•Jfflf-^citJiittOiliL, M* ©ESSlcfc 

fcftKtffll'JCti'TSi. # a © V - a & 
»»•?- ? ©iftft«»ia? 3 * i <!: tt, MASNET 2 
6©<>-5lo©*»fST*«. 3i 7 0tt, 2X2© 
MASNET ( BP 1j , 10®l/^i;-77^H2) 
VtoWiCLT Z Kb CbUVtl 2 r> ID 9 7. {> S Mir 

MASNET 2 6 tt, /\ -< A-* ~<-*;u-* 

- 8 0 4 a li , ##© (bordering) / - M 2 C 
/'-K©ifi»»cWC5ti7'-^7-K*»!8IB 
Etil route) — K ISia (S ( coaiun i ca 1 1 on) © 

Xtn V \£ * — 9 1 0*T?*©uyi/'^T©^-K 
(C (across) 78© 7 KU7.iLT«iJS 

ft * . / - K lal a If tt 7 7 r -7 .■: 7 C <fc T ffi 
Sift, f7*-*h •7-t'FHi'jyJtD! 
3?ai^-i/ B y - V v 9 ■ /< 5 / - 9 

£ ft « & , -Tv? 7-7-X.tt.tyftK.t>frh. B 
PDU, A 7 V ^ ') ■ *■( y HDfliO?7»i 
•> a y , ■ttl.4.©7-?.&a ( -f-NT©a0t)l|E7K 

S ttv o t <> , a$cg»8E]K:;S;*ftSif>!jli5/ 

- K 1 2*8BPDttvJ'ii 2 tS SS }& S ^ 
ft * . o-*;u7Ki'^<!:BPDttiIfl!lStiTt 
J: v. BPDtt, fttiffl/ - rci ~,Xt-9 6<E 
$J liiBcf y/V • * -f x h • r-9 
*a(3t * C t C <fc ,T, 7 - K IB] a IS © * - r< 

v K * « AT B#t < 687J* i> , T l**a<. BPD 
C « * £ * W 7 K U ^ ffl £ « n & tt . 7 7 r -5 a. 
7*ffifl^t4CiT*i. 
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k i 2 ©M«*)awcegnis*n«. /w /<- 

*-<-;«. ;i/-:?-8 0 tLTlftcSRLfco-a 
rt/X •< v v ? 7-**<, IB 8 E3C«*nTl> 
■5 . /\ •< /•>" - * t - X fl/ - ? - 8 0 it , t - V X 

V V ■ /<- % 3,-r- > a V ■ % v 9 V — 9ttbi. 

n> * J - V 9 5 * ® a v e * - ? t tt t> 
d (15, NN-2 d, NNtt;-K8ft) ©ft 
» C tt > /\-</\"-*'-<-;«.K'-?-ttdffl©B9 
M;-K1 2C **r-/-K12©ft»©l 
o©M»B«* kUZTv x d+-l©A#«°J 

tft 7 K 1/ X A< /% -f A - * ^ - X ^ - 9 - © ^ -f 

■fe ;i/ 7 /I/ — r^y/(self-routini)Tfc4. 8 ^ 

-K*'/x?i* , Jiai8c**ftTi , 4. cow 

Tit, d - 3-C60, **©/W /U 
- £ - 8 0U3-?©-7-<t-^avi'iam£ : fl'1' 
(XH^/H-^StTl'J, d *<& 
BlTt*), 3<d<8ffl*86Tlt, 8X8®*- 

-7, n>- 9 -tfl6xl6©X-(v*-CJtl 

il. «{«-5--7;Hi 

N a - - 5 i r - ^ » y • *-f < y^lt, fit 58 
r-7 .h* v< <<!> frHv f -, r x v 4 * (bi t- 
sllce)/\ - K<ii7i:<ll-)Tat&*l4. iilti 

©%x^t:2S^S, sajotfS L^a y 
miLT 1 2 8ffly-K«aftft. 

; - k i 2 iv © f - * e a « , i h / 

U>©duplexJtT 4 h — •> ') 7 ll> • 7 t v r 
iffflX7 r •( /<-^r-7'/H!lT*3tl4. COS!* 

ttif **sc: s /<-* nsa<t, *ftv 13*© 3 y 
f i -^©ffia©ft»©«s* 2 re us is © ^ ? k ;u 

-i44ii. fc*©y-K12tt, * + -/ i/ * 
AX*-* ir/KBfcfeO*^ r / - K ® 5R & tl V» *S 

aftlCf- ^ A'WJjII* 4 t "P©M 7 - K (M«ord) 
r<*) V ? V ■ # 4 V Y 4 Y ■ 7 l\>— («ri to- 
through ) tt»i/i«SUI>4. < L T, 
E£ ©/<'}:/*' 'J • f-j'ttALU /■? •< 7" ? •< y 



ftfBjB3 63-147258 (11) 

?-804(|iH!T!»!l. d-7tJiiiS4«J 
4 -j f-MflWC S 6. /•>* - X - a /v - * - 
8 tt * n . - 1 d - 1 Otf)*Oft»CM«* 

wntf a ijai'or, «a<c/N- k ■> * 7ttt8ti> 

N N - |'\ n - 0 . 1 . 2 . 3 - 

1 , 2 . 8 . 12 8. -®<DS - KOflHatt, 

©mat>. * ft, «o<-x'<-«ft-^-!o 
A<i>c©BB(oft7cKx^-"'7 ?rin«a*i 
»^r**-rSni. cocitt, WJn««^ 

d *c A* ^»©K«3!!f *»■?•-•>« ^ 
r-7/v©ft»lcBjR3ft* ft -5 .£ 

T * nti H ■> f 7 T It « l>. / -KB. 
r-7/i'*i5ai*»7--7'/v4icKtt* *. r - 
7 ^ © fi £ tt ( d + 1 ) ■?!»«. 3 :/ f » - * ;&< 
1 ! 8©;-fiaiT, (8it. /MA 

*»i<jjtt, tf* Lt>S?*SW*fclHl-Ttt91L,ft 

*<, *aw©fflBayEsfflt^*i* c i * < » * 
©aK*<#fs?3*fli*-r*»*i!^-* , ^ffit;-5K 

T 4 1/ ^ i ; i li'iSS (lit » % -5 . 

SHlEItt, 7" — JU/W A — + »— 7" (boolean 
hypercube)©6B#*£-C»*, B R & *< 2 & 7E C 

; - K 3 >■ t a - ^ ©se««<©0N 

S2 0tt, > * >; — /NASNENT / ALU ffl@K5tS 
«*H*L.ft»-/'-K©a«!a. 

m3Htt,!B2iaiCStJ;-5«»--'-KI»3© 
l-3©/«t>j-ru-y©u-(77 b*HJV>ft« 

*wia, 

- KOSfllh3i5Iti8© A L U '<■< 
7«Kl.aiS<i'6 5o©B:«/|fta3.iv 
Ujnft2-5C)H:3!S«tr^ h 7 9 * + (sub- 
structures) ©G3U 

;i«ifSto»S««ALUA-(r7'( 
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£ * -f y y / * v I- V - 9 (PLONET) OH. 

» 5 ei b iiWsKoiffiALu/Nwr?^ yc 

3J 6 B « s ?v y 9WS#-\-\,VZ9-77 

=£ V - /.A L U * y I- 7 - # * -f ., f- £ > / — Y 
IB » ft i •=■ y h CDftlSWEl, 

«7Htt. "p" B*©ffl*f£ttc.fc OSnflc 

*>40il/«:2X2 HA SNET ©HitBk 

Kffl NASKET a.iy H£M*SIH<ifc«*tfc8 - 

-/-K/N-fA-ti-T'ffla^ig-jfeS. 

1 0 - 3 y t =t - 9 1 2 — K 

1 6 - W B 3 y f a. - ^ 

1 8 - K o v 7" 7 -f y * v h 7 — * 

2 o - * 7 7 ■< y * 8 jnea a. =. y h 

2 4 ••• B JI J& "J HE A LU/MrjO 
2 6 ••• M A S N E T 
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3 o - ttit^ty-ru'-y 

5 0 - H K x - 7 /t- 

5 4 - > •< y^ii)-/<xj 

70-FLONET 

7 2 - L< V 9 - 7 7 -f >\t 

1 1"'«<X-*j-7'ji,-J- 
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ttfiUBa 63-147258 (14) 



FIG. 5A 



■?4 7u->->r>->)-4 t 0 



>k x n (k r-#/<* IN) 
P-3B ^- 70 



FUONET 



JJUL. 



TxT 



3 x n. '!> 



3 x n 
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